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This Bibliography is comprised of approximately 1600 reference citations
 
related to the mechanics of structural failure in the environments defined
 
in the Introduction. The literature search which resulted in the bibliography
 
was begun as a part of NASA Lewis Research Center Contract NAS-3-16681 and
 
continued under Contracts NAS 3-17640 and NAS 3-19530.
 
The purpose of this publication is to provide, in easy reference form, a
 
survey of the pertinent literature published in the period 1962-1976. Documents
 
referenced that are dated earlier thin this period have been included because
 
of the frequency of their citation as referenced, usually because they are
 
regarded as tclassics". It therefore provides a basis for broadening the
 
information base produced for the Aerospace Safety Research and Data Institute.
 
It is recognized that the bibliography is an incomplete listing as any 
bibliography for such a broad subject must always be. Nevertheless, it is 
hoped that it will contribute as a guide to those who seek related information. 
This Bibliography is a companion volume to NASA CR-134962, Hydrogen Embrittle­
ment of Structural Alloys - A Technology Survey, and NASA CR-134963, NDE - An 
Effective Approach to Improved Reliability and Safety - A Technology Survey. 
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INTRODUCTION
 
This Bibliography includes more than 1600 reference citations related to
 
problem areas in the mechanics of failure in aerospace structures. These
 
reference citations document the work and conclusions of more than 1800 spec­
ialists investigating the behavior of aerospace structural materials in selected
 
environments. Particular attention is devoted to materials used in gas turbine
 
engines and to analysis, inspection, and test methodology related to this
 
application.
 
This is the fourth bibliography, published under the auspices of the
 
Aerospace Safety Research and Data Institute, NASA Lewis Research Center, con­
taining references pertaining to the problem areas listed below:
 
Life prediction of materials at high temperatures and exposed to
 
monotonic and cyclic loading - Includes information on low cycle and
 
thermal fatigue particularly as it applies to turbine buckets in the
 
gas turbine engine and high cycle fatigue data for materials used in
 
components such as engine bearings.
 
* 	Fracture toughness data on various structural materials - Available
 
data are categorized with respect to test methods, KIC versus KC, and
 
other peculiar parameters considered by the investigators. In
 
particular, data derived from ASTM standard tests are identified.
 
* 	Fracture mechanics analyses - capabilities and limitations - A sig­
nificant amount of publications deal with linear elastic fracture
 
mechanics which assumes plane strain. Attempts were made to identify
 
any work that was done, taking into account elastic-plastic theories.
 
* 	Hydrogen embrittlement of superalloys - This subject is of interest re­
garding turbine buckets, which are exposed to high temperatures. It
 
will be of increasing importance if additional interest develops in
 
using hydrogen as the fuel in gas turbine engines.
 
* 	Protective coatings - Airbreathing engines operating in contaminated
 
environments are in need of protection against attack ty the contami­
nants. Information on the various candidate coatings and the effects
 
of combustion products of contaminants in jet fuels on engine components
 
is of prime interest. For example, the sulfur ordinarily contained
 
in JP fuels reacts with salt present in shipboard and offshore environ­
ments and the resulting compounds attack turbine buckets severely.
 
* Composite materials data on low cycle and thermal fatigue - The aim is
 
to search for data related to composite structural materials used for
 
,aerospace applications.
 
SNDE (Nondestructive,Evaluation) 
- The objective is to identify documents
 
pertaining to the nondestructive testing of aircraft structures or
 
related structural testing and the reliability of the more commonly used
 
evaluation methods.
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The first of these problem areas was the subject of NASA CR-134750, Life
 
A Technology
Prediction of Materials Exposed to Monotonic and Cyclic Loading -

Survey, and a complementary bibliography, NASA CR-134751. The second and third
 
problem areas were reviewed in NASA CR-134752, Fracture Toughness Testing,- A
 
Technology Survey, and its complementary bibliography, NASA CR-134753.
 
This bibliography complements NASA CR-134962, Hydrogen Embrittlement of
 
A Technology Survey, and NASA CR-134963, NDE - An Effective
Structural Alloys -

Approach to Improved Reliability and Safety - A Technology Survey. Thebiblio­
graphy includes but significantly expands the information base published in
 
NASA CR-121202, Bibliography of Information on the Mechanics of Structural'-

Failure.
 
Four sections are comprised
The Bibliography is divided into five parts. 

listed 	above. All references are
of citations in the last four problem areas 

When an
listed 	alphabetically using the surname of the principal author. 

The last section
author could not be identified, a corporate source is cited. 

a complete author index, including the names of co-authors.
of the 	bibliography is 

Each entry includes the author or corporate source, the title, a publi-

The format used is unique to the purpose of the
cation 	source, and the date. 

All entries preceded by an asterisk (*) are included in the
bibliography. 

Aerospace Safety Research and Data Institute data base, i.e., ASRDI Forms 102A
 
The remaining citations are either references cited
were completed for them. 

by authors whose work has been abstracted or are valid references that could
 
not be researched under the current contract because of funding limitations.
 
When it could be readily established, the entry has been qualified to show its
 
availability from one or more of the several government or government-sponsored
 
information distribution centers.
 
Alternate sources for the references in the bibliography are identified
 
as follows:
 
"All 	 Numbers, e.g., A73-12005
 
Hard copy and/or microfiche of these citations may be purchased
 
from the NASA-sponsored Technical Information Service pperated by
 
the AIAA, 750 Third Avenue, New York, New York 10017.
 
"AD" 	 Numbers, e.g., AD-734304
 
Hard copy-'and/or microfiche/microfilm of AD numbers that are un­
classified and unlimited in distribution may be purchased from the
 
National Technical Information Service, Springfield, Virginia 22151.
 
Hard copy and/or microfiche/microfilm of AD numbers that are limited
 
distribution and available only to qualified registered users may
 
be ordered directly'from the Defense Documentation Center, Cameron
 
Station, Alexandria, Virginia 22314.
 
"N" 	 Numbers, e.g., N69-16367
 
Hard copy and/or microfiche of these citations may be purchased from
 
the National Technical Information Service, Springfield, Virginia 22151.
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The order of precedence for information included in the citations in this
 
bibliography is:
 
1. 	Author
 
2. 	Title
 
3. 	Original source, i.e., technical report number of proceedings,
 
journals, etc.
 
4. 	Date of publication
 
5. 	Alternative source
 
A particular effort has been made to highlight the date of publication because
 
of its relevance in the field of research that is continually changing.
 
In general, the source for all references is an activity in the United
 
States of America. It is recognized that considerable foreign literature
 
exists in these subject areas and that only a fragment of it is referenced.
 
The problem of translation is 'aconstraint, but more significantly, time did
 
not permit an adequate survey of foreign literature of interest.
 
An author index at the end of the bibliography lists the name of each
 
author or co-author cited in the report. An asterisk (*) is used to identify
 
the authors or co-authors of documents that we abstracted and included in
 
the data base compiled by the Aerospace Safety Research and Data Institute.
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PROBLEM AREA 4
 
Hydrogen embrittlement of superalloys - This subject
 
is of interest regarding turbine buckets, which are exposed
 
to high temperatures. It will be of increasing importance
 
if additional interest develops in using hydrogen as the
 
fuel in gas turbine engines.
 

HYDROGEN EMBRITTLEMENT
 
A 
*Adsitt, N. R., Dessau, P., and Witzell, W. E.: Flexural Fatigue Testing
 
of Titanium Forging Material in Liquid Hydrogen, in Fatigue and
 
Fracture Toughness - Cryogenic Behavior, ASTM STP-556, 44-54 (1974).
 
Ailor, W. H.: Handbook on Corrosion Testing and Evaluation, Wiley, New
 
York, N. Y. (1970).
 
Aitchison, I.: The Effect of Orientation of Hydride Precipitates on the
 
Fracture Toughness of Cold-Rolled Zercalo Y-2 and 2.5NB Zirconium
 
ASTM STP-458, 160-178, Atomic Energy of Canada, Ltd. Available as
 
N70-76430.
 
Albrecht, W. M. and Bennett, R. E.: Reaction of Hydrogen with Titanium
 
at 300°F, Battelle Memorial Inst. Report (February 1957).
 
Allen, R. E., Jansen, R. J., Rosenthal, P. C. and Vitovec, F. H.:
 
Analysis of Probable Mechanisms of High-Temperature Hydrogen Attack
 
of Steel, Proc. API 42, 452-462 (1962).
 
Annand, R. R. and Martin, R. L.: A New Inhibitor for Corrosion in Aerated
 
Sour Waters, Paper presented at AIME, Oil Field Water Handling Conf.,
 
Los Angeles, CA (December 1972).
 
B 
*Bachelet, E. J. and Troiano, A. R.: Hydrogen Gas Embrittlement and the
 
Disc Pressure Test, NASA CR-134551 (1973). Available as N74-17238.
 
Barnett, W. J. and Troiano, A. R.: Crack Propagation in Hydrogen Induced
 
Brittle Fracture of Steel, Trans. AIME 209, 486 (1959).
 
*Barsom, J. M.: Mechanisms of Corrosion Fatigue Below K ISCC' Inst. J.
 
Fract. Mech. 7, No. 2, 163-182 (June 1971).
 
*Barth, C. F. and Steigerwald, E. A.: Evaluation of Hydrogen Embrittlement
 
Mechanics, Met. Trans. I, 3451-3455 (December 1970).
 
Barth, C. F. and Steigerwald, E. A.: Evaluation of Hydrogen Embrittlement
 
Mechanisms, Met. Trans. 2, 1988 (1971).
 
*Barth, C. F. and Steigerwald, E. A.: Evaluation of Hydrogen Embrittlement
 
Mechanisms, TRW Equipment Labs;, Cleveland, OH (July 1970). Available
 
as AD-709164.
 
*Barth, C. F., Steigerwald, E. A., and Troiano, A. R.: Hydrogen Permeability
 
and Delayed Failure of Polarized Martensitic Steels, Corrosion 25, No. 9,
 
353-358 (September 1969).
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*Barth, C. F. and Troiano, A. R.: Cathodic Protection and Hydrogen in
 
Stress Corrosion Cracking, Corrosion 28, No. 7, 259-263 (July 1972).
 
-Availableas A72-37765.
 
Barton, R. J., The Mechanism of Transport of Hydrogen Across a Solution -

Metal Interface, Hydrogen Embrittlement in Metal Finishing, Reinhold
 
Pub. Co., NY, 20-45 (1961).
 
Battelle Memorial Institute: Stress Corrosion Cracking of Aluminum, DMIC
 
Memorandum No. 202 (15 February 1965).
 
*Beachem, C. D., A New Model for Hydrogen Assisted Cracking (Hydrogen
 
Embrittlement), Met. Trans. 3, No. 2, 437-451 (February 1972).
 
Beck, F. H.: Stress Corrosion Cracking of Titanium Alloys, Ohio State
 
University Research Foundation (Repott 2267-2. 11 July 1967).
 
*Beck, F. H. and Fontana, M. G.: Stress Corrosion Cracking of Titanium
 
Alloys, NASA CR-117177. (December 1970). Available as N71-20462.
 
Beck, T. R.: Electrochemical Aspects of Titanium Stress Corrosion
 
Cracking, Proc. Conference on Fundamental Aspects of Stress Corrosion
 
Cracking. 11-15 September 1967, NACE (1969).
 
Beck, T. R.: Stress Corrosion Cracking of Titanium Alloys - Preliminary
 
Report on Ti-8Al-lMo-1V Alloy and Proposed Mechanism. Boeing Scien­
tific Research Labs (July 1966). Available as AD-640229.
 
Beck, R. R.: The Theory of Stress Corrosion Cracking in Alloys, NATO.
 
Scientific Affairs Dir., Amsterdam, Holland (1971).
 
Beck, T. R., Blackburn, M. J., and Speidel, M. 0.: Stress Corrosion
 
Cracking of Titanium Alloys: SCC of Aluminum Alloys, Polarization of
 
Titanium Alloys in HCI and Correlation of Titanium and Aluminum
 
Behavior, Contract NAS 7-489 Quarterly Progress Report No. 11
 
(March 1969).
 
Beck, W., Jankowsky, E. J., and Fischer, P.: Hydrogen Stress Cracking of
 
High Strength Steels, NADC-MA-7140 (1971).
 
Beck, W., Subramanyan, P. K., and Williams, F. S.: Interpretation of Some
 
Hydrogen Embrittlement Phenomena, Corrosion 27, No. 3, 115-118
 
(March 1971).
 
Benjamin, W. D. and Steigerwald, E. A.: Effect of Composition on the
 
Environmentally Induced Delayed Failure of Precracked High Strength
 
Steel, Met. Trans. 2, 606-608 (1971).
 
Benjamin, W. D. and Steigerwald, E. A.: Stress Corrosion Cracking
 
Mechanisms in Martensitic High Strength Steel, AFML-TR-67-98 (1967).
 
4 
Benson, Jr., R. B., Dann, R. K., and Roberts, Jr. L. W.: Hydrogen
 
Embrittlement of Stainless Steel, Trans. AIME 242, No. 10,
 
2199-2205 (1968). Available as A69-l0062.
 
Bergman, P. A., Sims, C. L., and Betram, A. N.: Development of Hot
 
Corrosion Resistant Alloys for Marine Gas Turbine Service, in Hot
 
Corrosion Problems Associated with Gas Turbines, ASTM STP-421, 38-60
 
(1967).
 
Bernstein, I. M.: The Role of Hydrogen in the Embrittlement of Iron and
 
Steel, Mater. Sci. Eng. 6, No. 1, 1-19 (1970).
 
*Bernstein, I. M. and Thompson, A. W.: Alloy Design to Resist Hydrogen
 
Embrittlement in Strengthening Mechanisms and Alloy Design, Edited
 
by J. K. Tien and G. S. Ansell, Academic Press (1975).
 
Bernstein, I. M. and Thompson, A. W., Eds.: Hydrogen in Metals, ASM,
 
Metals Park, OH (1974).
 
*Birnbaum, H. K., Grossbeck, M., and Gahr, S.: The Effect of Hydrogen on
 
the Mechanical Properties and Fracture of Zr and Refractory Metals,
 
Illinois Univ., Urbana (November 1973). Available as DA-770235 and
 
N74-17274.
 
Birnbaum, H. K. and Wert, C.: Berichte der Bunsen Gesell. ffrPhys.
 
Chem. 76, 806 (1972).
 
Bixler, W. D.: Flaw Growth of Inconel 718 and 5 Al - 2.5 Sn (ELI)
 
Titanium in a High Purity Gaseous Hydrogen Environment, Boeing
 
Report D180-10142-1, Seattle, WA (September 1970).
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Boyd, J. D.: Precipitation of Hydrides in Titanium Alloys, Trans. ASH.
 
62 (1969).
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and Hot-Salt Environments, Battelle Memorial Institute (29 February
 
1968).
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PROBLEM AREA 5
 
Protective coatings - Airbreathing engines operating
 
in contaminated environments are in need of protection
 
against attack by the contaminants. Information on the
 
various candidate coatings and the effects of combustion
 
products of contaminants in jet fuels on engine components
 
is of prime interest. For example, the sulfur ordinarily
 
contained in JP fuels reacts with salt present in shipboard
 
and offshore environments and the resulting compounds attack
 
turbine buckets severely.
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PROBLEI AREA 6
 
Composite materials data on low cycle and thermal
 
fatigue - The aim is to search for data related to composite
 
structural materials used for aerospace applications.
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NDE (Nondestructive Evaluation) - The objective
 
is to identify documents pertaining to the nondestructive
 
testing of aircraft structures or related structural test­
ing and the reliability of the more commonly used evaluation
 
methods.
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